Treatment of chronic pain is challenging for both patients and physicians alike. Interventional management of pain is often indicated for patients who are not helped by pharmacotherapy, and can include procedures such as neurectomy and vertebroplasty. However, randomized controlled trials of these procedures often demonstrate a significant improvement in symptomology among patients in the control arm who have instead undergone a sham surgery, which eliminates the perceived surgical steps required for benefit but mimics the surgery in every other way. We examine whether an ethical framework might exist for sham surgeries to hypothetically be performed for clinical benefit of chronic pain. Once all evidence-based options are exhausted, performing sham surgeries may be justified under beneficence and non-maleficence since sham procedures are often equally efficacious but considerably safer than their true intervention counterparts. Physicians must only recommend such procedures with the intent of ameliorating patient suffering. Some degree of disclosure of a possible placebo effect prior to a sham surgery may satisfy the principle of autonomy while still maintaining the placebo response.
introduction
Chronic pain is a challenging condition. It is notoriously difficult to treat effectively and carries a large disease burden. 1 Unlike acute pain, chronic pain may or may not be associated with trauma and may be persistent. Chronic pain may also manifest with no clear etiology despite full clinical and radiological workup. Pharmacotherapy is typically the first-line of treatment and includes non-steroidal anti-inflammatory drugs and opioids.
2 Interventional therapy is a newer modality of therapy often reserved for drugresistant chronic pain. 3 Interventions include implantable devices such as analgesic infusion pumps, spinal cord stimulation, and surgeries such as neurectomy and vertebroplasty. 2 Novel surgical techniques are rarely rigorously evaluated before they are performed on patients. 4 Nevertheless, surgical trials to evaluate the effectiveness of pain procedures will often utilize two patient groups: one group receives the active technique being studied and another receives a sham surgery. 5 A sham surgery is defined as a surgery that mimics everything about the active procedure except for the steps considered necessary for benefit.
5
Despite the lack of active intervention, pain procedure trials often report clinically significant improvements in pain in the sham surgery arm. 5 Sham surgeries have also produced a marked improvement in disability and quality of life.
5 Furthermore, evaluation of surgical trials with sham controls found improvement in the sham group in 74% of trials. 6 For this reason, sham surgeries are an important component of research trials as they help to elucidate whether or not procedures provide any true benefit.
In spite of their importance in the research setting, sham surgeries are not routinely performed on patients in the clinical setting. In fact, surgical procedures found to have no measurable effect beyond placebo are often abandoned altogether due to a preference for evidence-based procedures. 7 However, in a hypothetical scenario, might there be a way to perform sham procedures for clinical benefit while still maintaining ethical practice? The following article will examine this question under the medical ethical principles of beneficence, non-maleficence and autonomy.
the placebo effect
The placebo effect is the symptomatic improvement with the administration of a medication or procedure that, perhaps unbeknownst to the patient, consists of no active ingredient or measure that can produce the anticipated change. 8 In the era of medical paternalism, physicians regularly prescribed placebos when patients were terminally ill or when indicated therapies were likely to do more harm than good. 8, 9 Advocates of placebo administration also believed that it helped patients psychologically cope with the burden of illness. 9 There are three dominant theories about how the placebo effect elicits analgesia. One theory is that placebo stimulates endogenous opioids in the body to produce pain relief, which is supported by the fact that placebo analgesia is reduced with administration of an opioid antagonist. 10 Another theory postulates that operant conditioning of being treated by a physician causes the placebo effect. 10 This theory can also explain the phenomenon of increased placebo response with increased surgical invasiveness. 11 Finally, the 'meaning model' of placebo effect suggests that the therapeutic interaction itself and the physician-patient relationship contribute to the placebo response. 10 beneficence, non-maleficence and autonomy Medical ethics, as delineated by Beauchamp and Childress, consists of four principles: autonomy, beneficence, justice and non-maleficence. 12 Respect for patient autonomy requires that physicians honor patients' right to self-determination with respect to medical decision-making. 12 Beneficence states that physicians must always act to promote the health of their patients, while nonmaleficence states that the physician should do no harm to their
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Katherine Fleshner, Jacek Orzylowski patients. 12 Finally, the principle of justice is concerned with fairness and equality in the distribution of medical resources. 12 In this paper, beneficence and non-maleficence will be applied to evaluate whether sham surgeries should be considered in clinical practice. The principle of autonomy will be applied to examine whether physicians should withhold information about the true nature of sham procedures.
The ethical tenet of non-maleficence stems from the Hippocratic Oath, in which the physician vows to do no harm to his or her patients. 12 Simplistically, it can be argued that the benefits of a therapy must outweigh the risks or adverse effects, and no intervention that brings undue harm to a patient can be justified. With placebo pills, patients risk clinical deterioration but there are no risks associated with the placebo itself. A sham surgery mimics a true surgery, meaning that anesthesia must be administered and a superficial incision made, which are not risk-free. 13 However, these risks might be offset by the fact that surgery-associated placebo is more potent than drug-associated placebo and thus can provide more benefit.
14 Sham surgeries are also safer than their true intervention counterparts in RCTs, with far fewer adverse events reported from clinical trials. 6 Finally, since there is no active intervention, local anesthesia or light sedation and minimally invasive surgical techniques could be employed to reduce the risks associated with anesthesia and the surgical wound. 13 Similar to non-maleficence, beneficence espouses that physicians should always promote health and act in the best interests of their patients. In this context, beneficence can be interpreted as the duty of the physician to prescribe therapies with demonstrable benefit. Treating chronic pain, however, is rarely so straightforward. Some pain does not respond to pharmacotherapy, and there is wide variation in analgesic response among patients. 15, 16 Also, many of the widely adopted procedures, when tested in RCTs, demonstrate minimal or no added benefit beyond that of a sham surgery.The evidence for various pain surgeries such as arthroscopy and vertebroplasty is, at best, mixed. 11, [17] [18] [19] If some pain procedures are no better than placebo, perhaps there can be a hypothetical role for a safer, less invasive placebo to be used.
However, even if sham surgeries are equally efficacious, can the ethical physician offer a placebo without violating beneficence? Is it still an act of deception if the physician does not lie about the nature of the surgery but withholds the fact that it's placebo? Gold and Lichtenberg argue that the mindset of the physician must be considered. 20 If a physician prescribes a placebo surgery because he or she does not believe in the validity of the patient complaint and/or just seeks to relieve him or herself of a demanding patient -this physician is not acting in the best interest of the patient and beneficence is thus violated. 20 On the other hand, if the patient has exhausted other options and the physician truly, non-selfishly believes the sham surgery might provide some relief, the physician can still be in accordance with the beneficence principle. 20 Autonomy suggests that patients, as moral beings, have the right to self-determination in medical decision-making. 12 Whether prescribing sham therapies can be done while preserving autonomy depends, to some extent, on the degree of disclosure considered necessary to fully respect patient autonomy. This can be difficult to navigate, as studies evaluating patient attitudes regarding physician recommendation of placebo have demonstrated that some patients deem it untrustworthy practice, while others feel it is acceptable. [21] [22] [23] It is generally established, however, that the physician should disclose any information that a reasonable person would want to know and that might influence decision-making; however, there is debate over what exactly this constitutes. In the case of sham surgeries, the physician must communicate the potential risks, but is he or she obligated to explain exactly how the procedure works? To this point, Gold and Lichtenberg argue that patients generally seek care in order to feel better, not to be taught about how things work, rendering this type of information as peripheral. 20 What if the physician voluntarily discloses the nature of the placebo? If the patient consents to a sham surgery knowing their pain relief may be due to a placebo effect, then the principle of autonomy may be upheld. In fact, there is evidence that disclosure of the possibility of a placebo effect may not completely abolish the response. 24, 25 Physicians must, however, be savvy at communicating the evidence and risks for sham procedures as well as managing patient expectations of improvement so as not to promote false hope or give credence to other unscientific therapies. 24, 26 Bystad et al outline four points that physicians should communicate to patients when discussing placebo procedures. The physician should (1) describe the basic mechanisms of action, (2) provide information demonstrating the possibility of benefit if such information is accurate, (3) maintain a warm, empathic demeanor throughout the encounter, and (4) alleviate the patient's stress as much as possible. 27 Education about the evidence surrounding sham procedures ensures that patients can make informed decisions about whether or not to proceed.
conclusion Chronic pain is difficult to treat. In a hypothetical situation, performing sham surgeries may be justified if the physician's intent is to help the patient, other options have been exhausted and risks are minimized. Some degree of disclosure about the nature of the procedure may be appropriate to uphold patient autonomy and may not abolish the placebo response. The principles of beneficence, non-maleficence and autonomy can provide a hypothetical ethical framework for sham surgeries in clinical practice. 
